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(54) LIQUID CRYSTAL DEVICE 

(57)Abstract: 

PURPOSE: To prevent a flicker and a stripe flow in a liquid crystal 
display device having a large image plane by dividing one image 
plane into a prescribed number, and reversing the scanning direction 
of one block in at least one frame for the scanning direction of 
other block. 

CONSTITUTION: A liquid crystal element has a matrix electrode 
consisting of a scanning electrode 1 2 and an information electrode 
1 1 . A first driving means 1 divides one image plane into N divisions 
(N = an integer of 2, 3, 4...) in the scanning direction, applies a scan 
selecting signal to the scanning electrode 12 and scans at every one 
block. A second driving means applies an information signal to the 
information electrode 1 1 By synchronizing with the scan selecting 
signal. Also, the first driving means reverses the scanning of one 
block in at least one frame scan for the scanning direction of other 
block. In this case, after scanning (m) blocks, the scanning direction 
is reversed and (n) blocks are scanned, and it is desirable to repeat 
it. (m and n = integers of 1, 2, 3 ...). Moreover, there is progressive 
scanning or interlaced scanning in the block in the scanning method 
of each block. 
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A Partial English Translation of JP H5-303076A 

[Claim 3] 

A liquid-crystal apparatus which includes a liquid-crystal device 
having a matrix electrode which consists of scan electrodes and information 
electrodes, a first driving means for performing a plurality of vertical scans 
5 per one frame scan with scan selection signals being applied to the scan 

electrodes in a skipping manner for each vertical scan, and a second driving 
means for applying information signals to the information electrodes in 
synchronization with the scan selection signals, 

wherein the first driving means performs at least one vertical scan 
10 in the reverse direction during one frame scan. 



[0016] An example using a ferroelectric liquid crystal (referred to as "FLC" 

15 below) of the present invention will be described. 

[0017] Fig. 1 illustrates an example of the liquid-crystal apparatus 
according to the present invention (Fig. 2 is a cross-sectional view taken on 
line X-X' of Fig.l). An upper electrode group 11 (information electrode 
group A) and a lower electrode group 12 (scan electrode group B) are 

20 configured to constitutes a matrix together and are formed on glass 

substrates 13 and 14 respectively, and FLC ingredient 15 is sandwiched 
therebetween. Moreover, as shown in the figure the scan electrode group B 
consists of B0, Bl, B2, • • • and the information electrode group consists of 
A(A1, A2, A3, • • • ), and one pixel is defined by the area E surrounded by the 

25 dotted line in the figure, i.e. for example the area E where the scan electrode 
B2 and the information electrode A2 overlap each other. Each of the scan 
electrodes A and information electrodes B is connected to a power supply 
portion (not shown) via a switch (SW) and the switch is connected to a 
controller circuit (not shown) which controls ON/OFF thereof. 
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[0019] Fig. 9 is a block diagram illustrating a configuration of the example 
of the liquid crystal apparatus according to the present invention. 901 
denotes a display panel, which includes scan electrodes 902, signal electrode 
903, and a ferroelectric liquid crystal filling a gap between them. In the 
5 intersection of the matrix which consists of the scan electrodes 902 and the 
signal electrode 903, an orientation of the ferroelectric liquid crystal is 
controlled by an electric field resulting from application of voltages to the 
electrodes. 



[0032] Example 2 

Next, driving voltage is further lowered, pulse width is lengthened 
further, and frame frequency is made to be set to 10Hz. Table 3 shows 

15 naked-eye observations of flicker when performing a skipping selection 

scheme in which the scan electrodes spaced apart by N scan electrodes (N is 
an integer and N=l, 2, — ) are selected, and those of "moire" phenomenon, 
which is a phenomenon that a contrast difference is seen between the 
scan-selected lines and the unselected lines, and this is seen as a flow 

20 accompanying the scanning when performing the skipping selection scheme 
(the phenomenon is referred to as striped flow below). 
[0033] 
Table 3 



Case of Skipping Scanning Only 



Number of Skipped 
Lines 


Visibility of Flicker 


Visibility of Striped 
Flow 


0 


Visible 


Invisible 


1 


Visible 


Invisible 


1 2 


Slightly visible 


Slightly visible 


3 


Invisible 


Visible 


4 


Invisible 


Visible 


5 


Invisible 


Visible 
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10 


Invisible 


Visible 


15 


Invisible 


Visible 



As mentioned above, although the flicker can be improved by 
performing the skipping scanning, a striped flow is conspicuous due to the 
skipping scanning and therefore display quality cannot be made good. 
Then, an experiment in which the scanning direction is reversed for every 



5 filed has been similarly conducted. Table 4 shows the result of the 
experiment. 
[00341 
Table 4 

Case of Skipping Scanning and Reversal of Scanning Direction for Every 
10 Field 



Number of Skipped 
Lines 


Visibility of Flicker 


Visibility of Striped 
Flow 


1 [Fig.6] 


Invisible 


Invisible 


2 


Invisible 


Invisible 


3 


Invisible 


Invisible 


4 


Invisible 


Invisible 


5 


Invisible 


Invisible 


10 


Invisible 


Invisible 


15 


Invisible 


Invisible 



In the example mentioned above, a flicker and striped flow can be 
reduced by reversing the scanning direction for every field in skipping 
scanning (interlaced scanning). The period of such a reversal is not limited 
to one filed. The scan selection scheme in which the scanning direction is 



15 reversed for every n fields (n is an integer and n=l, 2, — ) can be employed 
[0035] Especially, according to the present invention, also when the 
scanning direction is reversed not every field and the timing of change of the 
scanning direction does not synchronize with field frequency, a flicker and 
striped flow can be reduced. 

20 [0036] The striped flow seems to be lines flow produced as follows: The 
optical responses of the liquid crystal differ between a time of applying 
selection voltages and a time of non-selection, a contrast difference occurs 
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between selected scanning lines and skipped scanning lines when the 
skipping scanning is performed, and the sequential movement of this on the 
screen arises the lines flow. 

[0037] It seems that according to the present invention, change of the 
5 scanning direction prevents the whole screen from being scanned in the 

same direction as well as a time interval from when a line is selected at once 
to when the line is selected again is not always the same, and thereby 
"moire" is prevented from occurring and the striped flow is hard to become 
visible. 
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[Legend] 






11 Information electrode 


15 


12 


Scan electrode 




13, 14 


Glass substrate 




15 


FLC ingredient 




16a, 16b 


Polarizer 




901 


Display panel 


20 


902 


Scan electrode 




903 


Signal electrode 




904 


Signal electrode driving circuit 




905 


Scan electrode driving circuit 




906 


Information signal line 


25 


907 


Scan address data line 




908 


CPU 




909 


Oscillator 




910 


Image memory 




911 


Switching control line 


30 


912 


Line memory 
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913 Signal electrode driver 

914 Information-side power supply switch 

915 Video data shift register 

916 Address decoder 

5 917 Scan electrode driver 

918 Scan-side power supply switch 
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